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How They Train by Fred Wilt 
PYOTR GRIGORIEVICH BOLOTNIKOV, Spartak Club. Moscow, Russia, Age 30. 


BEST MARKS: 10,000 meters, 28:18,8; 5,000 meters, 13:38,1; 3,000 meters, 8:00. 8; 
2,000 meters, 5: 15.0; 1,500 meters, 3:47. 4; 1,000 meters, 2: 29.0; 400 meters, 52.8; 200 me- 
ters, 24,5; 100 meters, 11.8. 

BORN March 8, 1931, at Mordva, Krasnoslobodon (500 kilometers east of Moscow), 5'84" 
(173 cm.), 139 pounds (63 kg.). Started racing in 1952 at age 21. 

PRE-RACE WARMUP: 20 minutes easy running with 300-600 meter acceleration runs dur- 
ing last 10 minutes, Then 20 minutes of general calisthenics. 

PRE-TRAINING WARMUP: 30 minutes easy running with acceleration runs enroute, 
WINTER TRAINING: Basketball and calisthenics in gymnasiumduring November and De- 
cember. 

Following training done Jan. 1, 1960 to March 1, 1960, 

Day (1): 70-80 minutes cross-country running with 200-300 meter sprints enroute, 

Day (2) and Day (6): Repetitions of 200 meters (28-30 seconds each) and 400 meters (65- 
68 seconds each), with 100 meter jogging after each, for a period of 60 minutes. 


Day (3): Easy cross-country running with 200-300 meter acceleration runs enroute for 
70-80 minutes, 


Day (4) and Day (7): Full rest. 

Day (5): 70 minutes cross-countr, running with 200 meter sprints enroute. 

SUMMER TRAINING: (Starting March 1, 1960) 

Days (1), (3), (4), (5), and (7) identical to winter training. 

Day (2): 2 x 600 meters and 800 meter fast runs. Then 3 x 1200 meters in 3:05. Jog 
100-200 meters after each, 


Day (6): 2-3 x 900 meters and 2-3 x 2,000 meter fast runs. Jog 100-200 meters after 
each. 
Bolotnikov is 1960 Olympic 10,000 champion, and established a world 10, 000 re- 

cord on Oct, 15, 1960, at Kiev of 28:18.8. His workouts are usually 90 minutes each, starting 
at 5:30 P. M, daily. He is said to train also at 8:30 A. M, daily for 30-60 minutes, mostly with 
light running and gymnastics, but exact details of his morning workouts are not available. He 
last eats approximately five hours prior to competition. Bolotnikov races up to 40 times annual- 
ly, is on active duty in the Russian army, and has won USSR championships at both 5, 000 meters 
and 10,000 meters. His tactics depend upon whether he is running to win or to establish a fast 
time, and he does not hesitate to follow or courageously cut out the pace, depending upon his ob- 


jective. This great Russian champion rests two days prior to major competition, and is coached 
by G. I. Nikiforov. 
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Distance Training by Arthur Lydiard 


By Arthur Lydiard 


(Since the victories of Murray Halberg in the 5,000 meters and Peter Snell in the 800 
meters at the 17th Olympiad in Rome, the methods of their famous New Zealand coach, Ar- 
thur Lydiard, have been very much in the limelight. The following article appeared in the A- 
pril and May, 1960, issues of the New Zealand Amateur Athletic Coaches Association Month- 
ly Bulletin. Here, Lydiard's basic concept of training is presented to the American athletic 
public for the first time. When sending this, Lydiard wrote: "As you are probably aware my 
ideas aren't accepted by most New Zealand coaches, so I trust that you will put in a few words 
explaining why you are publishing them, I have never tried to force my ideas on anyone, and 
don't want to start now, but I would like to assist anyone who may be interested, I propose to 
go through a complete year's training for middle and long distance runners, junior and senior." 
-- Editor. ) 

Today, we have in New Zealand hundreds of young and middle-aged people interested in 
middle and distance running, not only as a competitive sport, but also as a health-giving recre- 
ation. I propose to set out the training I give my athletes for a full year and take anyone inter- 
ested through the various stages. I would also like to assure you that it has never been, and nev- 
er will be, my intention to try and force my opinion onto others, but if by this article I can as- 
sist some athletes, I will be very happy to oblige. There is so much to be said and so much en- 
tailed in training athletes that it is very difficult not to miss some points, but as we progress I 
hope to cover everything. 

First, my aim in training is to gain sufficient stamina to maintain the necessary speed 
over the distance trained for, i. e., taking a 1:50 880 yards. It is only two 55 second quarters 
Most New Zealand half-milers can run 50-52 seconds for 440 yards, proving that they have the 
speed but not the stamina to maintain the speed, These same athletes persist in training for 
more speed each year instead of stamina, conequently they don't achieve their ambition. To ac- 
quire this necessary stamina, it is not easy, and many hours of running over distances is re- 
quired to develop the organs and condition the body for the hard racing ahead, Athletes I train 
do a great deal of long running. They also do more speed work than most other athletes, which 
they could never do without the distance work, I have balanced out my training schedules, and 
my athletes train continuously all year round, After the track season, they start to ‘train off’ by 
running for one hour, six days a week, on road and country at about seven minutes mile pace, 
and well within themseives. On the seventh day, a 2 to 23-hour run over hills or bush tracks, 
Any athlete who hasn't accustomed himself to hard training such as this should start by running 
for 15 minutes out, then turning for home, and as he becomes accustomed to the distance, in- 
creasing the time out, I have found the reaction of the body to distance running amazing. If you 
persevere, distance runs that at first were difficult and trying become quite easy in a matter of a 
few weeks, I use the heart beat as a guide to the general condition of the body, knowing that na- 
ture keeps all parts balanced. 

Just prior to training, on occasions, lie down and take your pulse rate. It will be noted 
that your pulse will progressively get slower until you have a beat of 40-50 per minute, in a few 
months, This is the result of the arteries becoming more elastic, and waste fats being ex- 
pelled from the body, the heart also becoming a little larger and stronger. , Long distance run- 
ning not only strengthens the body, but tones it up completely. A distance runner in hard con- 
dition enjoys extremely good health and the effect of the development made is beneficially felt 
years after. For those uninitiated to long distance training, the troubles that may be expected 
aré. soreness about the knees, leg muscles generally , and stomach muscles. If the knees are 
sore, keep them warm at all times with, say, old woolen sock tops, but don't stop training. 
With sore leg muscles, also keep running, it’s the only way to overcome them, The stomach 
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muscles become sore through continued deep breathing and downhill running. Don't think it is 
easy to accustom yourself to distance running. For some it can be very trying and difficult, but 
by regularly training and persevering anyone can run 20 miles or more with consummate ease, 

The important thing is to keep well within your own pace. The following schedules are to 
be used as a guide, and are designed to allow for club runs and racing. The essential point to 
remember is to hold yourself in, train, not strain. Gradual improvement is to be expected as 
my training is designed for the development of the athlete, not for the immediate spectacular re- 
sults. 

Keep to the suggested effort on the schedules. They should be started 12 weeks prior to 
provincial cross-country championships. Junior and younger lads should never be afraid of go- 
ing for reasonably long runs at every opportunity, and all runners should do as much jogging and 
half-effort running as possible, as well as the schedule, Some might fear the loss of their speed 
through this training but I can assure you that temporarily it may appear that way, but when 
speed training is started again you will be faster. Exercising should be kept to loosening and 
stretching. You need muscles like a deer, not a lion, if you want to run, The most important 
muscles for a distance man to exercise are the stomach muscles, They take the strain of the ex- 
pansion of the heart and lungs when competing, if they are tight, the result is stitch. 

I have found the best way to stretch my stomach muscles is to stand off from the dress-~- 
ing table, place my hands on the edge and lean forward and chest it 10 times a day. High kick- 
ing, touching toes, waist loosening exercises, as well as deep breathing, are all essential, My 
athletes don't do weight tra . If they have the time to spare, they run in any weather. Mur- 
ray Halberg never lifted a weight in his life, yet he runs all right, I think conditioning by dis- 
tance running is many times faster and better than conditioning by weight training. If you decide 
to train as I have suggested, keep a daily record of your training, and prove things for yourself - 


it will help next year. 
64 MILE SCHEDULE 
CR C LE 


To be run on grass tracks or cross country 
(abbreviation "m" means miles) 








lst Month 

Monday 15m one-quarter pace. Sunday 20m jog. 

Tuesday 880 one-quarter pace, 1m half Monday 15m one~quarter pace. 
pace, 880 one-quarter pace. Tuesday 880 one~half pace six times. 

Wednesday 10m one-half pace, Wednesday 10m one-half pace. 

Thursday 2m (1m one-half pace, plus lm Thursday 2m (1m one-half pace, plus 1m 
% pace) 100 yacds, fast twice. 4 pace), 100 yards, fast twice. 

Saturday Club runs. Sunday 20m jog. 

Sunday 20m jog. Monday 15m one-quarter pace, 

Monday 15m one-quarter pace. Tuesday 220 one-half pace 12 times. 

Tuesday 220 one~half pace 12 times. Wednesday 10m one-half pace. 

Wednesday 10m one-half pace. Thursday 1m (1m three-quarter pace plus 

Thursday 14m (1m one-half pace plus 880 880 fast), 100 yards fast twice. 
fast), 100 yards fast twice. Sunday 20m jog. 

2nd Month ; 

Monday 2m three-quarters pace 1m Sunday 20m jog. 
(50 yard dashes). Monday 1m one-half pace, 1m one-half 

Tuesday 880 one-half pace six times, pace, 1m seven-eighths pace. 
100 fast, Tuesday 6m time trial. 

Wednesday 1m one-half pace, 1m one-half Wednesday 2m (56 yd, dashes), 100 fast, 
pace, 1m fast. twice. 

Thursday 880 one-quarter pace, 1m fast. Thursday 3m time trial, 

Sunday 20m jog. Sunday 20m jog. 
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Monday 
Tuesday 
Wednesday 


Thursday 


3rd Month 


Monday 


Tuesday 
Wednesday 


Thursday 
Sunday 
Monday 
Tuesday 
Wednesday 


lst Month 
Monday 
Tuesday 
Wednesday 
Thursday 


Saturday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 


Sunday 


2d Month 
Monday 


Tuesday 
Wednesday 
Thursday 
Sunday 
Monday 


Tuesday 
Wednesday 
Thursday 
Sunday 


3m three-quarter pace. 

6m one~half pace. 

440 one-half pace three times, 
1m (50 yard dashes). 

880 one-half pace four times, 
1m fast, 


220 one~half pace six times, 
1m (50 yard dashes). 

6m time trial. 

880 one-half pace, 880 three- 


quarter pace, 880 seven-eighths 


pace. 

3m time trial, 

20m jog. 

3m (50 yard dashes) 

6m time trial. 

440 one~half pace two times, 
440 three-quarters pace two 


times. 440 seven-eighths pace. 


Monday 
Tuesday 
Wednesday 
Thursday 
Sunday 


Thursday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Saturday 


220 one~half pace 12 times, 
6m time trial, 

3m (50 yard dashes). 

3m time trial, 

20m jog. 


3m time trial, 

20m jog. 

2m (50 yard dashes), 

6m time trial. 

Jog about 10m, 

1m fast. 

15m jog. 

6m one-half pace. 

3m jog, 220 fast three times, 
440 fast, 6m jog. 

Jog. 

Provincial championships. 


ef MILE SCHEDULE 
JUNIOR C Y SCHEDULE 





To be run on grass tracks or cross country 


2m one~half effort. 

880 one-half effort three times. 
6m one-quarter effort. 

1m one-half effort plus 880 
three-quarters effort, 

Club runs. 

Long jog, 15-20m. 

14m one-half effort. 

880 one-half effort three times. 
6m one-quarter effort. 

1m one-half effort plus 880 
seven-eighths effort. 


Long jog. 


1m one-half effort twice, 

1m three-quarters effort once. 
220 one-half effort 12 times. 
6m one-quarter effort. 

880 one-half effort, 880 full. 
Long jog. 

1m one-half effort twice, 1m 
three-quarters effort once, 
220 one-half effort 12 times. 
6m one-quarter effort. 

1m full. 


Long jog. 


Monday 
Tuesday 
Wednesday 
Thursday 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Sunday 


Monday 


Tuesday 
Wednesday 
Thursday 
Sunday 
Monday 


Tuesday 
Wednesday 
Thursday 
Sunday 
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2m one-half effort. 

220 one-half effort six times. 
6m one-quarter effort. 

440 one-half effort 10 times. 

Long jog. 

14m one-half effort. 

220 one-half effort 12 times. 

6m one-quarter effort. 

440 one-half effort 10 times. 


Long jog. 


880 one-half effort, 220 three- 
quarters effort six times, 

3m time trial. 

6m one-quarter effort. 

3m time trial, 

Long jog. , 

440 one-half effort twice, 220 
full three times. 

3m time trial. 

6m one-quarter effort. 

3m time trial. 


Long jog. 








3rd Month 


Monday 1m (50 yard dashes), 100 yards Sunday Long jog. 
three-quarter effort twice, Monday 2m (50 yard dashes). 
Tuesday $m time trial. Tuesday 3m time trial. 
Wednesday 220 one-half effort 12 times, Wednesday 220 one-half effort 12 times. 
100 yards full, twice. Thursday 1m seven-eighths effort. 
Thursday 3m time trial. Sunday Long jog. 
Sunday Long jog. Monday 6m jog. 
Monday 2m (50 yard dashes) Tuesday 1m three-quarters effort, 
Tuesday 3m time trial. 440 full. 
Wedresday 1m one-quarter effort, 880 full. Wednesday 3m jog. 
Thursday 3m time trial. Thursday Jog. 


Saturday Championship race, 

To continue on the winter training program it is necessary to explain the reasons and ben- 
efits gained from the schedule training. First of all, the schedule is only a guide and it will be 
noted that the first few weeks’ training is mainly medium pace and slower work, then gradually 
the shorter sharp work starts with time trials and racing. I have found that the human body will 
stand a great deal of hard work and will become accustomed to all types of running and condi- 
tions if one perseveres. With balanced schedule training there isn't any guessing when you will 
be at peak fitness, as it is experienced by solely repetition trained runners. The important 
thing in training is to reach peak fitness on the day desired - that is the test of trainers and 
training schedules. Gordon Pirie is a typical example of a man who can break world records, 
but at times couldn't win his national title, let alone the Olympic or British Empire Games titles. 

Let me be clear on this point - there is no need for guessing, only patience and self con- 
trol by racing and training fast at the correct time. We all know that we have to be racing fit to 
win championships, but if we were to race and do fast work continually, the strain would eventu- 
ally wear down our condition so that we would become jaded mentally and physically. Hence the 
importance of the conditioning program and restraint needed in doing very fast work too early. 
Six weeks" sharpening, combined with time trials and racing, is all that is required, Sprint 
work should not be attempted until the last two months, as the body is easily sharpened, and 
premature peak fitness is not desired. On weekends two hours’ one-quarter effort running on a 
stiff cross-country course, jumping fences, running through and over hills is ideal. During the 
harrier season we are all faced with early season races. Don't race hard until six weeks prior 
to the provincial championships if you can avoid it. I know team races sometimes make this im- 
possible, that is the reason that the schedules haven't Friday training sessions. Over the last 
six weeks, race over and under your distance with an under-distance race the Saturday before 
the championships. The last nine days" training should be done with ease and energy con- 
served, twelve miles at one-quarter effort is sufficient on the Sunday before the big race. 

Regarding the diet generally, and meals on race day, I believe that we New Zealanders 
have every food necessary, and not too much importance should be attached to diet providing we 
don't eat too much starchy food, Training as we do, boiled sweets are helpful as they give the 
extra calories necessary without adding extra work to the digestive system. On race day, the 
less in the stomach the better. I suggest for a man racing at 3 p. m, a small plate of cereal 
followed by scrambled or poached eggs with soft yolks; half an hour later a cup of tea. Eggs on 
race day are important as this balanced food, while not bulky, will assist the body to recover 
from the exertion of a hard race, At 11:30 two honey or jam sandwiches and later a cup of tea, 
Take as much liquid as required during the day, up to race time. It won't trouble you. When 
your heart and lungs expand during competition, the liquid will not cause any distress as a solid 
food is apt to do, Also, undigested food requires blood to digest it, blood you need to run with. 
The most important time to take care with your diet is the day prior to the race, as from this 
food you will gain the energy that you require for the race. Eat good solid meals of fresh meat, 
eggs, and sweets, but be sparing with vegetables and fruit, and no fats, 
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How They Train 
WILLIAM DAVID BAILLIE, Lyndale Club, Auckland, New Zealand. Age 26. 


BEST MARKS: 40 miles, 3:46:00; marathon 2:20:13.0; 20 miles, 1:45:50; 10 miles, 49: 
13; 6 miles, 28:55; 5,000 meters, 14:11,.6; 3 miles, 13:44.4; 2 miles, 8:54; 3,000 meters, 8:15; 
mile, 4:03, 4; 3/4 mile, 2:59; 1,000 yards, 2:12; 880 yards, 1:52,4; 440 yards, 51,0; 400 me- 
ters, 50.9; 220 yards, 24,6; 100 yards, 11,4, 

BORN May 28, 1934, at Nelson, New Zealand, 5'63", 144 pounds. Started racing in 1953 
at age 18. ‘ 

PRF-RACE WARMUP: 15 to 30 minutes jogging at speed of 7:00 per mile, depending up- 
on atmospheric temperature (shorter warmup in hot weather and longer warmup in cold weather). 
Then 3 x 100 yards fast striding, jogging 100 yards after each. Five minutes calisthenics. 
Change to spike shoes. 

PRE-TRAINING WARMUP: Prior to speed workout (i. e., 3 miles of 50 yards sprints), 
use above competition warmup. For other workouts, jog 30 minutes at 7:00 per mile speed. 

Baillie competes the year round, which includes track racing December to March, cross 
country racing April to July, and road racing July to December. He runs 23 miles to work at 
7 A.M, and 13 miles from work to the training area each evening, Monday through Friday. All 
"jogging" mentioned hereafter is at a speed of approximately seven minutes per mile, Except 
where specifically indicated, training is done on roads. . 

TRAINING DURING APRIL, 1959 (cross country racing season). 

Monday, Thursday, and Friday: Jog 13 hours. 

Tuesday: Jog 2% hours. 

Wednesday: Jog two hours. 

Saturday: Jog 10 miles in the morning, and 10 miles in the afternoon, in absence of a 
race, 

Sunday: 22 miles over hills in three hours. 

TRAINING (ON ROADS) DURING LATE MAY, 1959, 

Monday: Jog 14 hours. Two miles in 10:00. One mile of alternately sprinting 50 yards 
and jogging 60 yards. Finally, jog 1} hours. 

Tuesday: 6 x 880 yards in 2:20 each. 4 x 440 yards in 70 seconds each. Jog an equal 
distance after each. Sprint 100 yards in 11.8. Jog six miles. 

Wednesday: Jog 1} hours. 2x1 mile in 5:00 each. One mile in 4:30. Jog 1} hours. 

Thursday: Jog 13 hours. 880 yards in 2:20. One mile in 4:30. Jog 13 hours. 

Friday: 13 hours jogging. Rest in event of major competition on Saturday. 

Saturday: Easy nine miles cross country race in absence of major competition. 

Sunday: 22 miles in 2: 30:00. 

TRAINING DURING NOVEMBER, 1959 (during road racing season). 

Monday: Jog 45 minutes. Three miles on grass track in 14:30 (4:55, 4:50, 4:45). Jog 
six miles. 

Tuesday: 15 miles on road over hills in one hour and 20 to 25 minutes. 

Wednesday: Jog 45 minutes, Six miles on grass track in 30:07 (5:10, 5:05, 5:05, 5:01, 
4:57, 4:49). Jog 14 miles enroute home. 

Thursday: 18 miles in two hours. 

Friday: 20 x 440 yards in 72 seconds each on grass track, Jog 220 yards after each. 

Saturday: 34 miles road running in 3: 44:00, starting at 7 A. M. 

Sunday: Morning, 15 miles in 1:40:00. Afternoon, 20 x 220 yards in 31 seconds each, 
jogging 220 yards after each. ' 

TRAINING DURING JANUARY, 1960 (track racing season), 

Six miles jogging after each of the following workouts. 

Monday: Three miles of continuous sprinting 50 yards and jogging 60 yards after each 
sprint, 

Tuesday: Three miles in 14; 00 to 14:30. 

Wednesday: Six miles continuous running at moderate speed, sprinting 100 yards each 
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Athletics and Equilibrium 


Equilibrium is of paramount importance to human life in general, and athletics in partic- 
ular. Seldom, however, does the coach or athlete consider the specific physiological and ana- 
tomical factors involved. 

As muscles and tendons stretch, their fibers stimulate sensations which make it possible 
for the brain to judge balance and the position of the body. Kinesthetic or proprioceptive sen- 
ations are the names given to these sensations. They assist coordinated movements of the body 
and contribute to judgments of weight and pressure or resistance, normal muscle tension (tonus), 
and erect posture. Most physical activities involve judgments of weight and equilibrium, and de- 
pend to this extent upon the action of the proprioceptive sense organs. 

The sense organs (receptors) for tendons are called neurotendinous spindles, and for 
skeletal muscles they consist of nerve endings around certain muscle fibers (intrafusal fibers) 
which are called neuromuscular spindles, Similar nerve endings in ligaments are called Pacini- 
an corpuscles (pressure receptors in the deep layers of the skin of the feet and hands, as well 
as in ligaments), and are activated by movements of the joints. 

The highly specialized semicircular ducts of the inner ear are another type of sense or- 
gan concerned with equilibrium, Awareness of body position depends largely upon the functions 
of the semicircular ducts and those performed by the utricle and saccule, bending the hairs and 
sending nerve impulses along the vestibular branch (vestibular nerve) of the stato-acoustic nerve 
to the brain, resulting in reflex actions which keep the body in its normal position of static equi- 
librium, When the body moves out of position, fluids in the cochlear ducts bend the hairs in the 
orista (a small elevation) of the ampulla, sending corrective impulses to the medulla oblonga and 
cerebellum, In the way the brain judges body position, transmits motor impulses to the effect- 


ors (eyes and skeletal muscles) which in turn adjust body position and movements affecting equi- 
librium, 





one quarter mile, 


Thursday: 6 x 440 yards in 60 seconds each. Jog 440 yards after each, 

Friday: 6 x 220 yards in 27-28 seconds each. Jog 220 yards after each. 

Saturday: Three mile race on track, 

Sunday: 2-23 hours jogging over hills on roads. 

Bill Baillie is perhaps the most versatile middle distance and long distance runner in the 
world today. During an Australian tour, he won a hard marathon on Tuesday, March 8, 1960, 
placed second to winner Murray Halberg (4:03) in the mile with a 4:04,7 clocking on Saturday, 
March 12, 1960, and won a gruelling 5,000 meter race in 14:11.6 on Monday, March 14, He has 
won every New Zealand national title from 880 yards to six miles. He is coached by Arthur Ly- 
diard, who also coaches 196C Olympic 800 champion Peter Snell and 1960 Olympic 5, 000 cham- 
pion Murray Halberg. He rests one day prior to major competition, and last eats approximate- 
ly six hours prior to racing. His workouts take place at 7 to 7:30 A. M, and4to6P. M. or 
later normally. A courageous runner, Baillie prefers to set the past in most of his races. He 
does not engage in weight training. He spent 1957 with Percy Cerutty in Portsea, Australia, but 


found himself unsuited to Cerutty's methods. According to Baillie, "Percy classes me as his 
greatest failure ever," 
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Mechanics of the Shot Put 


by John T. Powell 


The shot must be thought of as a part of the body and close contact must always be made 
between shot and body. The weight should never be gripped. This would spread the fingers, 
tense the forearm, and even more important, dissipate rather than concentrate the application of 
power into the sphere, 

With the weight as part of the body it is now laterally off balance and has to adjust to this, 
Instead of only laterally leaning the body, the supporting knee is bent, thus the center of gravity 
is lowered making for a more stable position. 

The whole object in putting the shot is to obtain horizontal distance with it. This is con- 
ditioned by the weight of the shot, the restrictions made by the rules and the ability of the ath- 
lete to apply adequate speed, power and strength to the missile. 

The shot is never thrown. A throw presupposes a bent elbow preceding the object thrown; 
this action is specifically disallowed by the rules pertaining to shot putting. 

Some write "putt", others "put", The first is considered to be specific to golf. This is 
not necessarily so, as the "putt" is a particular movement and thus it can relate to shot. 

The fantastic improvement in distance gained is a result of many factors; (a) better and 
more thorough methods of training, in particular the wise use of weights, (b) the greater speed 
made possible because of a more consistent and firm surface in shot circles, (c) athletes are 
continuing shot putting even after leaving college, (d) the better understanding and application of 
principles of force and work throughout the whole putting action. Only these will be discussed 
here. 

It must be assumed that the general picture of the put is known, as this article will not 
include a description of technique. 

The Stance. Depending upon the strength of the athlete the shot can be maintained against 
the neck-shoulder well outside the rim of the circle; thus - if the shot is moved from this posi- 
tion throughout a full range it will have forces applied to it for a longer time than were the shot 
to be simply above the rim of the circle at the start. Because the line through the center of 
gravity (C. of G.) falls outside the body's base, often this position is difficult to maintain so 
some athletes dip into this stance, then start the basically lateral movement across the circle. 
This is not a good idea, for by "dipping" one throws the C. of G. of the body too far back and 
much more stress is placed on the thighs than can often be borne. The thighs and legs (from the 
knee down) are placed in a mechanically disadvantageous position as they have to change the di- 
rection of the force from back to forwards before the body can be projected across the circle. 

At no time during the put, until the final straightening of the arm, should the weight of the 
shot be outside a controllable position. For this reason, at the start, the elbow should be be- 
neath the shot. li is also recommended the jaw be down and the eyes looking back, down, and 
the elbow as nearly over the supporting knee as possible. The knee’s position is determined by 
the position of the foot which should be with toes back against the circle’s rim. Muscles only 
pull and muscles work best when acting at right angles to the bones on which they pull. The 
starting stance should be considered in the light of these facts. A too low position will mean a 
weak and slow drive across the ring, a too high position is wasteful of muscle action, A rhyth- 
mic or "dipping" action (although seemingly efficient for the inertia of the weight would have been 
overcome) requires too much adjustment of the balance of the body to set it on the straight line 
path in the time available, 

Should the trunk be turned in the stance? "Yes" (provided that the seat doesn't stick out) 
because this will enable the weight to be carried lower, tension to be relieved from the lateral 
abdominal muscles and the free leg able to “pump" rather than swing. The free arm also has 
its part to play. It should be low, athletically straight and about in line with the rear knee so 
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that it may travel initially through a great range before shortening the radius (with its fast down 
drive) preparatory tothe release, 

Less energy is required to carry out a heavy task when the muscles "get set" before 
contacting the load, Thus, in the stance, set the body then apply force. Try it. 

Getting the Body on its Way. To get the best out of a single effort the shot must travel the 
greatest distance, at the greatest speed, with the maximum of power for the fongest possible 
time before release IN A STRAIGHT LINE, If rotary actions are introduced they detract from 
forward velocity, create counter pulls and are wasteful of energy. 

Motion implies speed and direction. Newton's first law states that an object at rest (or 
in motion) will remain at rest (or in motion at the same speed) in a straight line unless acted up- 
on by a force. To get the body moving, the body's inertia must be overcome. The heavier the 
object (the body plus the shot) the greater resistance to moving, thus the greatest force is neces- 
sary, but once the movement is started it takes less force to maintain speed than change it. 
Thus, the supporting leg must DRIVE the body on its way. Not a short snatchy drive but a long 
powerful one. The glide must not be confused with a hop. In a good glide the heel will barely 
lift from the ground for its horizontal speed which is needed, not the wasteful flight of an up and 
down hop. However, if the glide is continued too long, i. e., until momentum is lost, the ener- 
gy saved by the long low movement will have to be used in overcoming inertia for a second time, 
on landing. Newton's second law states that when a body is acted upon by a force its change in 
speed is proportional to the force and inversely provortional to its mass. Thus, we can see the 
greater the force applied to our shot putter by the power of his legs and thighs, the greater will 
be the speed of his whole body. So, if speed is to be increased, force must be proportionally in- 
creased. How is this to be done? By getting the driving leg under the body weight and driving it 
on its way again. This cannot be accomplished if the athlete has left his body weight back, for 
this would e starting again from the initial position. From the moment the put starts, the 
trunk should be gradually rising laterally. 

In his third law of motion, Newton stated that for every action of the body there is an e- 
qual and opposite reaction. This is vitally important for our shot putter, for when he drives his 
body on its way, the concrete against which he drives develops an equal and opposite momentum, 
although because of the greater mass of the earth's surface no apparent reaction is observed. 
(The momentum of a body is the product of its mass times its velocity). If the shoe the athlete 
wears is smooth, or the circle shiny from much use, then the friction will be lessened and the 
generated momentum of the body much less than it should be. Thus, have rough-soled shoes, a 
slightly roughened circle surface clean and clear of dust at alltimes, Again, a large-based but 
well-fitting shoe should be worn. This increases the base of support, allows the line of gravity 
to act over a greater area, and will aid the body in momentary preservation of its precarious po- 
sition. 

The Rocking Action. So far, the weight has moved in a slightly inclined path, but with 
the increase in the power of the lateral abdominal muscles and the grounding of the rear foot (at 
about the circle's center) the thigh of the supporting leg is now being vigorously stretched, thus 
the shot will rise. 

This is the most difficult phase of any put. How to preserve the straight line drive and 
path of the ball yet turn hips and shoulders to the front. The free arm plays a great part in this. 
It now bends at the elbow (thus decreasing its radius and increasing its speed) and travelling 
close to the body, drives down to the non-putting side. But simultaneously the hips are elevating 
and turning, because the front foot has been grounded, the trunk being almost upright. A photo- 
graph taken at this stage looks peculiar, hénce, few are ever published. The athlete does not 
wish to rotate the shoulders for he knows by so doing he will take the shot away from a straight 
line drive position and waste forward power. The left elbow having driven hard down helps to el- 
evate the putting shoulder. 

The Release. To keep the shot as a part of the body and to delay the release of contact 
with the body the weight man is also gradually bringing the putting elbow out sideways and thus, 


through a combination of all these movements the shot is being put OVER the shoulder and under 
the jaw rather than around the shoulder. 
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The leg, at the stop board, was bent and to aid the release of the shot at the highest pos- 
sible pn now straightens, the eyes follow the ball, the shot is pushed on its way AS LATE 
E. Provided maximum forces have been generated and sustained for a great time 
(and the longer these forces act on the shot the better) the best single coaching tip for a techni- 
cally sound performer is "release the shot as late as possible, wit th feet on the cement at 
delivery," The contact with fingers remains, with the heel of the hand under, not to the side (for 
even this introduces rotatory factors) of the sphere the arm stretches, for we know the more ful- 
ly muscles stretch the greater their potential force; then by reaction the wrist snap is given and 
the weight speeds on its way. 


The Reverse. This aspect of the put should never be taught for it is solely the reaction to 
the effort applied into the put. 

With the terrific follow-through exerted by every first-class putter and the release of the 
shot well in front of the stop board, the break up is important. If there has been much rotatory 
action in the put one will see the athlete pivot after the delivery; if it is a sound put the reverse 
must be in the line of the effort. It is painful to stub one's toe on the 4-inch white board, so 
some athletes try to turn the foot of the driving leg coming through, so that the force is dis- 
persed over a greater area. If the foot strikes high on the toe board the body is apt to tip over 
and a foul results, 

Newton's third law of motion is wel) shown at this stage. The body travels forward and 
the arms eventually swing to one side and back, A help in the reverse is to encourage the ath- 
lete to watch the shot to its landing, this stops a "break-up" in the abdominal region and reduces 
forward tip of the trunk, 

But the effort is not over. Coach and athlete should observe the position of putter and the 
putting stance marks INRELATION TO THE SHOT'S LANDING POSITION. The shot should be in 
front and fractionally to the side of the putting arm. If this is not so forces have been dissipated 
and the shot not maintained on a straight path from the back of the circle to its landing spot. 
~ Conclusion. The path of the shot through the air is determined by the force imparted to it, 
the angle at which it was projected, and gravity. Nothing that we can do after its release will al- 
ter the parabolic path. 

The lower the projection angle the greater the horizontal velocity... but the vertical up- 
ward force is small and little resistance to gravity's pull is offered. We thus see the shot roll 
fast after landing, the shot having been unable to stay in the air a long time, and a poor put re- 
sults. Ideally the greatest distance is obtained when an object is projected at 45 degrees, in the 
absence of any air resistance, however, if the shot is released at a great height (that is by a 
very tall athlete) a lower angle can be resorted to because the difference between the release 
height and the ground, where the distance of the put is measured, allows for a less steep angle 
of descent and some advantage in distance is gained; hence the rule about drop in the ground lev- 
el in the shot-landing area. 

We must, however, briefly consider air resistance. As air resistance becomes a great- 
er factor so should the angle be lowered to increase the horizontal component of the initial force. 
So, put lower into a stronger wind: 

















Book Review TEXTBOOK OF ANATOMY AND PHYSIOLOGY 


(fifth edition) By Catherine Parker Anthony. 1959. Published by the C. V. Mosby Co., St. Louis, 
Mo. Pp. 574. Illustrated. $5.35. 


This well organized text was originally published 15 years ago, The dominant aim of the 
book is to so present the basic facts of body structure and function as to make the teaching and 
learning of them less laborious and less difficult. It emphasizes explanation of facts and their 
interpretation and application rather than the facts alone. Noteworthy new content includes a 
chapter on fluid and electrolyte balance and a chapter on acid-base balance. Discussions of cell 
and muscle physiology, metabolism, reproduction, the hypothalmus, and the endocrines have 
been expanded and brought up to date, and the chapter on the nervous system has been reorgan- 
ized, 


43 








High Jumping Style of Robert Shavlakadze 


By B. Diachkov, (Russia) 


(Robert Shavlakadze of Russia won the high jump at the 1960 Olympic Games in Rome 
with a personal best leap of 2,16 meters (7'1"), Here is a critique on his style.) 


The sequence of drawings on the opposite page shows Robert Shavlakadze jumping at 
2,08 meters (6'9§"). Beginning the jump, Shavlakadze takes two steps, followed by six run- 
ning steps. This runup is made at an angle of 35 degrees to the bar, with acceleration and a 
relatively pronounced forward lean in order to gather speed more easily and freely. 

Shavlakadze tries to achieve the speed of his runup during the final three running steps. 
This speed is quite evident in the flight stage of the next-to-last step of the runup (drawing 1). 
The penultimate step is the longest one of all and is done very energetically. In this step, the 
body's basic center of gravity is significantly lowered, and that stage where the lead jump leg 
supports the body is executed with a pronounced dipping motion of the body (drawings 2-4), 

In the final step of the runup, during the transition from the vertical position, Shavla- 
kadze energetically speeds up the movement of the pelvis in a forward direction, striving to 
get the shoulders behind the pelvis. This is accomplished by the push-off of the supporting leg, 
which is not completely straightened through the knee and shin-to-foot area (drawings 4,5). In 
spite of the speed of this movement, the jumper attempts to keep as far as possible behind the 
knee of the push-off leg, and he hereby establishes a prerequisite for a powerful takeoff and 
wide scope of movement, The thigh muscles, being extended, can thereby execute the motion 
of the swinging (lead) leg quite sharply or abruptly. 

Before being planted on the ground, the supporting foot is at first carried forward, and 
is then let down with a light movement, With this one receives an upward and forward advance- 
ment of the pelvis, without the inception of a locking position (drawings 5, 6). 

The swinging (lead) leg begins its movement with the thigh, with an extended whiplash 
motion of the lower leg, until the leg is completely straightened at the mee (drawings 6-8). 
Continuing the movement upwards, the leg bends again at the knee drawing 10). 

Upon approaching the take-off point, Shavlakadze makes a crossing motion with his 
arms (drawing 5). At the point of the take-off the right hand is at first lowered drawings 
6,7), and then with a movement from the elbow it is swiftly elevated, drawing the right shoul- 
der after it drawings 8,9). The movement of the right arm is done more energetically than is 
that of the left arm, 

With the leg swing and arm movement, Shavlakadze succeeds in establishing the re- 
quired conditions for rotating the body in the air and for turning the face towards the bar in 
the horizontal position drawings 10-15), 

Upon crossing the bar, the jumper attempts to have the axis of rotation pass through 
the left shoulder and right leg (drawing 13), However, he does not completely succeed in this, 
since the body here cuts slightly across the bar (drawings 13,14), It thereby becomes very 
difficult to bring the take-off leg over the bar (drawing 15), Landing is done by the hands and 
by the right side of the pelvis. 

Concerning the defects in his jumping technique, Shavlakadze must eliminate the 
somewhat unnecessary leftward body lean towards the bar and the faulty forward movement at 
the take-off point. 


The above article was translated by Gar Williams from the July, 1958, issue of 
Light Athletics, published in Moscow, Russia. 












































































































































Mastery of Javelin Throwing Technique 


by V. L. Kuznetsov (Russia) 


In the last three years, performances have sharply improved in the javelin throw. Al- 
ready 12 athletes in the world have exceeded the 80-meter (262'53") mark which everyone con- 
sidered a few years ago to be unattainable. Near at hand is the day when a 90-meter (295'3") 
javelin throw will not be sensational. 

Such an improvement in achievements in this phase of track and field is due primarily to 
the adoption of newly constructed javelins which possess a shorter, lighter spear head and more 
thickening in the front part (in accordance with javelin specifications). 

Experiments show that an added distance of 3-6 meters (10-20 feet) may be attained by 
the thrower who switches from the now obsolete javelin to a new standard one. The explanation 
for the difference is that standard javelins are an improvement aerodynamically, having a qual- 
ity of more glide, especially at the end of the flight. At the same time, practice and research 
shows that, in order to utilize the virtues of these javelins to the fullest, the javelin thrower 
must keep in mind the following conditions. 

1. The execution of the final effort should occupy the greatest amplitude and finish with 
an accent, a quick movement of the upper arm and hand of the throwing arm following a vertical 
line drawn through the heel of the left foot, transferring the weight of the body over the straight 
left leg. 

2. To attain an exact alignment, the line (in respect to the horizontal) of the effort of the 
thrower coincides with the line of the longitudinal axis of the javelin. 

3. To release the javelin at an angle of 28,30 degrees from the horizontal. In this case, 
the javelin flies almost straight ahead, After flying in such a direction to a significant distance, 
the javelin's spear head begins to rise (by air currents), glides (with the spearhead still at an an- 
gle greater than the horizontal), after which it falls almost flat on the ground, If you throw the 
standard javelin like you threw the old javelin (at an angle of 35-45 degrees), the flight becomes, 
then, an abrupt rise and a sharp fall. 

Sporting practice has also prompted a more advantageous variant in techniques of throw- 
ing the standard javelin, to name the sequence drawings as an example. In this instance, the 
javelin is brought simply straight back (frames 1-14) and the cross-over step becomes a little 
shorter (frame 10) while the thrust is completed following a vertical line through the heel of the 
left foot (frame 18), 

Bringing the javelin straight back produces conditions for a more accurate application of 
the effort along the shaft of the javelin and directs the implement straight ahead. The shorter 
cross-over step promotes a faster transition of the run to the throw and release in a vertical line 
through the straight left leg, but in that time, as a rule the foot precedes the implement a little 
while the movement is fluid, Therefore the cross-over step must be of maximum swiftness. 

The release of the javelin in a vertical line promotes an increase in amplitude for the final effort 
and the release of the javelin over the shoulder at approximately 28-30 degrees. (In the preced- 
ing sequence photos, where an impressive throw of 76.46 meters (250°10") was recorded, the 
release of the javelin over the shoulder was found to be at an angle of 29 degrees. 

Almost all of the throwers who exceed the 80-meter (262'53") mark make use of one of 
the variations of the given technique. 

The discovery of the following ways and means of mastering the technique of throwing the 
standard javelin are gauged to the ability of a good thrower. (The question of simple instruction 
of novices in techniques of the javelin throw was explained by the author earlier in the magazine, 
“Light Athletics", No. 5, 1955). In the given plan is generalized an individual longlived experi- 
ence and the experience of the best Soviet throwers (and the throwers of other countries who have 
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broken the 80-meter mark), The mastery of the technique of throwing the standard javelin is 
necessary even for the natural athlete and begins with the division of the technique into its ele- 
ments and the perfection of these elements, 

It is good if the teacher is able to demonstrate a standard throw placing special emphasis 
on the thrust, on the position before the thrust, the direction of the thrust, and the fine points of 
the final effort. Consequently, the problems posed by these aspects of the javelin throw may be 
rectified and solved by the following exercises. 

1. To perfect the release of the javelin by the thrower in direction of a vertical line from 
a spot and from a position facing the direction of the throw. 

a. Sitting with your back to a wall ladder, raise your arms upward and seize one of 
the rungs. Then, stretch out your left foot with your toe pointed and turned to the inside (bend- 
ing the left foot inward is an aid to landing flat once you arch) while the right leg is drawn to the 
body. Then you arch with your chest forward. ' 

b. From the final position of "a", let go with your arms and "snap" forward to your 
foot (snapping over your left leg while swinging your arms forward). 

c. This exercise is done in the same manner as "a" except that you start slightly sit- 


ting on the right foot and hold the rung of the ladder with only one hand, 
d. This exercise coincides with "a" except that you hold a lower rung of the ladder. 
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Exercises with apparatus (pulley blocks, springs, etc.) 
a. Standing with your back to a wall ladder, your left foot forward and the weight of 

the body on your right foot, you bend your right arm backwards past your head and grip the wall 
ladder. Then, you step forward with the left foot. 

b. Using the same movements of "a" except, at the moment of the step forward, you 
let go of the wall ladder and, while continuing the movement of the arm forward, you jump for- 
ward over your left leg to your right foot. 

Exercises with a volleyball. 

a. You throw it up in front of you, jump forward to your left foot, and catch it with a 
“bang” (slapping it down from the top). 

b, Doing the same as in "a" except that you jump over your straight left leg to your 
right foot. 


c, Carrying out the same movements as in "a" and "b" except that, in this instance, 








you hit the ball with the hand straight ahead (drawing 1). 
2 A 


d. Carry out the same leg movements as in "a", "b", and "c", In this case, your 
partner throws the ball to you at the beginning and you BO. the ball feb the chest with both 
hands as you go through your foot action. 

Exercises with an axe or a wooden rail, 

a. Standing with your left foot forward and the weight of the body on your right foot, 
you hold the axe all the way back with both hands. With this axe, you execute swings at an imag- 
inary object which is at a height of 2-23 meters (6'6" to 8") while, at the same time, stepping o- 
ver the left foot (drawing 3). You must stand far enough from the object so that only the end of 
the axe touches it when a full swing is executed. Such a position enables you to end your swing 
in front of you while still going over the left foot. The previous instructions are indispensable 
for the following exercises. 

b, In this case, the axe should be lighter and held in the right hand only. Otherwise, 
it is the same as "a" 


Af ih! 
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Exercises with a partner. 


a. Standing with your left foot forward and the weight of the body on your right foot, 
you lock your hands and pull them behind your head. Your partner stands behind you and with 
his right hand pulls you slightly back. You, then, imitate a thrust. As you are initiating a 
thrust (onto the straight left leg), your parmer releases your hands and pushes you over to your 
right foot. 

b. The movements are the same as in "a" except that you use only one hand. 

c. With the same movements as in "a" except that you hold a ball (or stone, etc.) in 
your right hand while your partner stands to your right and with his left arm holds your throwing 
arm and with his right arm assists the exercise (holding under the shoulder). The throw of the 
object is straight ahead following a vertical line (drawing 4). 

Exercises with smooth boards or aluminum pipes (which are thicker at one end). You 
stand at a distance of 14-2 meters (5'-6'6") from a wall, facing it with your left foot forward and 
the weight of the body on your right foot. (The length of the board or pipe should be equal to the 
length of the javelin). The throwing arm is drawn back past the head and initiates a thrust. As 
the thrust is completed, the pipe hits the wall and the hand slides forward on the pipe. (A piece 
of rope is used to protect the hand from friction). The length of the forward part of the stick 
should be such as to offer a resistance to the hand as it hits the wall. 

Exercises with hard balls, light implements, or spears. 

a. Your chest faces the direction of the throw while your left foot is forward and the 
weight of the body is on your right foot. The ball (2-4 Kilograms or 4.4-8.8 pounds) is held in 
both hands behind the back. You throw the ball up and forward at the expense of the legs (draw- 
ing 5). You must watch out that the body does not lean forward. 








vA AL 


b. With the same movements as in "a" except the ball (2-7 kilograms or 4. 4-15, 4 
pounds) is held with two hands behind the head. The ball is thrown forward and up (drawing 6). 
The thrower begins the exercise with an active movement of the right foot and the release of the 
ball must occur while crossing over the left foot. 

c. With the same movements as in "a" except that you hold the ball (13-1 kilograms 
or 3.3-2.2 pounds) with one hand. These excercises may be carried out in front of a mirror. 

d. With the same movements as in "c" except that you throw at a target which is set 
at a height of 3-5 meters (10'-16') and a distance of 20-25 meters (65'7"-82'). 


e. With the same movements as in "c" and "d" except you hold a spear and make note 
of the landing and the axis of the spear. 


2. Mastering the javelin, 
Exercises with parallel bars. 

a. Standing with your back to parallel bars, the weight of the body more on the right 
leg and the arms stretched to your sides, your left arm seizes an upper bar while your right arm 
reaches below and beyond the parallel bar. You then pull yourself and move to the position of a 
“taut bow". 


b. With the same movements as in "a™ but you stand with your face to the wall. 
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Exercises with a partner. 
a. Standing with your left side in the direction of the throw, the weight of the body 

more on the right leg, your right arm stretched behind and the left somewhat bent at the elbow; 
your partner stands behind you and with his left hand drags back the palm of your throwing arm 
while his right hand brings the forearm of your throwing arm back. You move to the position of 
a "taut bow" while your partner assists you in moving the elbow of your throwing arm upward 
(drawing 7). 

b. With the same movements as in "a" except that the partner with his left arm as- 
sists the shoulder movement of your throwing arm. 

c. With the same movements as in "a" except that the partner stands next to the exer- 
ciser facing his chest. 



























d. With the same movements as in "a" except that the partner holds the exerciser un- 
der the armpits. The exerciser grabs his partner's neck with both hands (drawing 8). You then 
move to the position of a "taut bow". The partner's right hand assists the movement in front of 
the shoulder of the throwing arm while his left hinders the exerciser's bend to one side. 

Exercises with a parallel bar with grenades, shot puts, implements, and javelins. 

a. Standing with your left side in the direction of the throw, the weight of the body 
more on the right leg, your right arm stretched straight back, holding a parallel bar adjusted 
almost to the level of the right shoulder; you move to the position of a "taut bow" and return to 
the original position. 

b. With the same movements as in "a" except that grenades, shot puts, implements, 
or javelins are utilized in place of the parallel bars. 

c. With the same movements as in "a" except that the right arm is stretched back 
with a javelin while the left holds the javelin spear-head at head-level; you, then, move to the 
position of a "taut bow", overcoming the resistance of the left arm. 

d. With the same movements as in "a" except that the coach, standing behind, lightly 
seizes the javelin at the back end and at the movement to a "taut bow" position guides a correct 
execution of the exercise. 

Exercises "a", "b", and "c" and "d" may also be executed in front of a mirror. 
3. Mastery of the release of the javelin--through a vertical line from a position stand- 
ing with the left side in the direction of the throw. 

a. Standing with your left side in the direction which you are hitting with your ax 
(cudgel), the weight of the body more on the right leg while the arm with the axe is stretched to 
the right: you strike at an object (i. e., a beam), susperded at a height of 2-2,5 meters (6'6"- 
8"), going over the straight left leg as you strike. 


b, With the same movements as in"a" except that the axe is lighter and held by one 
hand only. 


c. With the same movements as in "a" except that you hold a ball or a shot (2-5 kilo- 
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grams or 4,4-11 pounds). You throw the ball or shot straight ahead going over the straight left 
leg. At first this exercise may be done in separate movements (i. e., you move to the position 
of a "taut bow" in one movement and then throw in another movement). Later, you may coordi- 
nate the two movements. 

d. With the same movements as in "a" except that a grenade, stone, or javelin is 
held in one hand. When you do this exercise with a javelin you have to watch that your thrust co- 
incides with the shaft of the javelin and the release of it through a vertical line. 

4, Mastery of the release of the javelin through a vertical line, with two or three steps 
(without the cross-over step). 

a. Standing with your chest facing the direction of the throw, your left leg behind: 
your arms stretch behind your head and grip a parallel bar adjusted at shoulder level. You then 
move to the end of the position of a "taut bow" in the first step. 

b. With the same movements as in "a" except that at the moment of the movement to 
the position of a “taut bow", you release the parallel bar and, continuing the movement of the 
arm forward, jump over the straight left leg. 

c. With the same movements as in "a" except that a partner stands behind and assists 
lightly stretching your arms back and aiding in a correct execution of the exercise. 

d, With the same movements as in "a" except that you hold onto a horizontal ladder 
with bent arms. You then move your left leg behind (arching or kicking). 

e. With the same movements as in "a" except that you use an axe or cudgel (taking 
into account all the previous exercises which have bearing on this). 

f. With the same movements as in "a" except that gripping a shot put (2-4 kilograms 
or 4,4-8,8 pounds) with both hands, you throw it straight ahead. 

g. With the same movements as in "a" except that you throw balls, implements, gre- 
nades, stones, or javelins (with one hand). 

With all these exercises, you must watch that the throw begins with an active movement 
of the right leg and finishes in such a position that a vertical line can be drawn through the ex- 
tended left leg and the right arm. The exercises may be executed in two and later with three 
steps. (In the last case, exclude the exercise with the horizontal ladder), 





4 
5. Mastery of the cross-over step (drawing 9). 
Draw three parallel lines. The distance between the front and middle lines is equal to 
the length of the cross-over step. 

a. Stand with your left foot on the middle line and point the toes so that there is an an- 
gle of 40-45 degrees between the feet. The weight is on the right foot. Place the right foot on 
the third line. As your throwing arm goes straight back, you move your weight over the left leg 
but still keep the shoulders back, You do the cross-over step putting the right foot on the front 
line and turn the instep so that it is almost parallel to the front line, Finishing the step with the 
left foot, you wind up in your original position. 

b. With the same movements as in "a" except that after finishing "a", you reverse 
your movements so that you return to the original position. ry ; ; 

c. With the same movements as in "a" except that in the original position you slightly 
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raise the left leg and begin the exercise with an active step of the left foot to the ground (that is, 
the exercise is executed with a set rhythm characterized by the movements of the last exercises). 

d, With the same movements as in "a" except that you finish the movement to the po- 
sition of a "taut bow". 

e. With the same movements as in "a" except that the exercise is done with a light 
shot, grenade, stone, or javelin--with and without the actual throw. (In the last case, watch out 
so that what you're throwing leaves in a straight line). 

6, Mastery of the technique of bringing the javelin straight back in conjunction with the 
individual abilities of the thrower. 

In solving this problem it is necessary to take into account the various methods of bring- 
ing the javelin back: 1. Bringing the javelin straight back first and then turning your shoulder to 
the right. 2, First turning your shoulder to the right and then bringing the javelin straight back. 
3. Doing the two motions at the same time, The thrower must try all three variations and choose 
the one best suited to his ability. And, he must make use of the following methodical applica- 
tions. 





‘ 
a. Holding the javelin in both hands, you bring it back in 1-4 steps with the help of a 
trainer who stands behind you holding the javelin at the end. The trainer aids in a correct exe- ) 
cution of the exercise. This exercise may also be done in front of a mirror. 
b. You bring the javelin back in 4 steps (preserving the rhythm of the acceleration of 
the last several throwing steps) and then return to your original position. 
c. With the same movements as in "a" except that you throw the javelin straight a- 
head, 
In the long run, athletes must master the technique of throwing the standard javelin, ap- 
plying their experience from throwing various implements, throwing various implements with a 
run, and gradually increasing the distance of the throw and the run to individual advantage. 


Translated from Russian by Robert Buckeye and Wally Swerchowsky from the February, 
1959 issue of Light Athletics, published in Moscow, Russia. 


Book Review DYNAMICS OF GROUP ACTION 


By D. M. Hall. Published by The Insterstate Printers and Publishers, Inc’.., Danville, Illinois. 
pp. 240, Illustrated. $3. 95. 


Here is a completely new, comprehensive, and eminently readable book for persons en- 
gaged in organizing and co-ordinating group activities, written by a foremost authority on the 
dynamics of group action and discussion. 
Experts and authoritative sources are cited throughout the book for their contributions 
to man's understanding of the complex problems underlying effective group action. The book is 
truly complete and practical, and will be found helpful in all phases of group life. It is a thorough | 
analysis of group behavior to which leaders may refer for answers to the many "how, " "what, " 
and "why" questions which will arise. . 
The wealth of new material and all the traditional information still of value that go to make 
up this tremendouslyserviceable book have been presented in a way that is simple, concise, shorn 
of mumbo-jumbo, and clearly learnable, 
Though specific reference is seldom made to athletic coaching, the principles outlined in 
this book are obviously applicable to the track and field coaching situation. The autocratic, 
domineering, dictatorial, "do as I say - don't ask question, " "all answers must come from me", 
authoritarian-disciplinarian type leader will discover a far more workable solution to the coach- 
ing situation through the democratic approach outlined in this fascinating handbook on DYNAMICS 
OF GROUP ACTION. 
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Shin Splints Treatment 


By Dr. Joseph Doller 
Head Trainer 
St. Louis Cardinals (Professional Football Team) 


A common syndrome often associated with track and field men has a much discussed name, 
“shin splints", Although the name itself is self-descriptive of the nature of the disease, it is not 
one of accuracy. Problems existing in the forward portion of the leg related to running activities 
are many and encompass any or all of the soft tissue components in this part of the anatomy. 
When we speak of the "shin splint" area, we have reference to the forward-outside (anterior- 
lateral) area of the leg. In this area are located muscles, tendons, fascia, etc. Any or all of 
these tissues may be involved with a "shin splint" problem. Many times it is difficult to ascer- 
tain with accuracy as to diagnosis which of these tissues are involved per se, On some rare 
occasions we find sometimes that the bone is also involved, Here we have a major problem, but 
this will not fall into the realm of discussion here. 

On appearance primarily, the typical "shin splint" creates a great deal of pain in the 
“shin splint area", The pain is elicited on running or jogging and if severe enough pain is even 
felt on walking. Swelling is rarely evident to the extent of being grossly visible. 

The causative factor is primarily mechanical in nature. The factors are brought on by a 
change in the running surface. An example could be the change from indoor to outdoor running 
surfaces, over indulgence in running too early in the training program, a change from one type 
of shoe to another. Sometimes merely a change in the shoe manufacturer is enough to create the 
“shin splint" problem, At any rate, regardless of the theoretical cause or causes, the prime 
factor of cause is the method in which the foot strikes the ground on contact. Toe running and 
failure to permit the heel to touch the track without reservation in each step are the primary. 
specific causes of "shin splints", Ball, heel, ball is the correct foot action sequence in the run- 
ning movement, regardless of speed or distance. 

Now you might say, if the reason is the way that the foot strikes the ground why is it that 
the pain is in the shin area. Most of the muscles that become involved with pain in the shin area 
end up inserting into one or more of the bones in the foot, It is at or near these points of mus- 
cular-tendon insertion that the initial problem begins after which the pain syndrome appears in 
the belly of the muscle which is of course located in the shin area. In most cases the muscle is 
not the only involved tissue but it is the primary tissue involved and this in turn transmits ad- 
ditional problems to the adjacent tissues. 

Sometimes these pitfalls in a training program can be eliminated or minimized but hard 
as we may try to create negative problems, the "shin splint" always looms up somewhere during 
the track season. In so much as trackmen as a rule will try anything that might alleviate some of 
the pain so that they can continue with their running program, so have the many men devoted to 
the care of the athlete attempted many types of treatment. As limited as our methods of accurate 
diagnosis have been, so have our methods of therapy been. As a rule we have found that physio- 
therapy has done very little to shorten the time of recovery. The greatest disappointment has been 
the use of the new ultra-sound therapy principle. Taping and bandaging the leg has shown some 
merit but it cannot be relied upon. Reason for this is that it is most difficult to strap the leg the 
same way each day and sometimes the adhesive causes skin sensitivity. In so much as it has 
been shown that the culprit is basically the way that the foot strikes the ground, it behooves us to 
direct our attention to the foot drop. We ‘have found that in most cases if the angle at which the 
foot strikes the ground has been altered, the "shin splint" starts to show improvement, 

From personal observation, we have found that the proper positioning of felt padding to 
various parts of the sole of the foot seems to offer the most relief to the runner, Not only is 


this pad positioning simple as to time and material but the useless waste of adhesive tape and the 
great deal of time spent on physio-therapy is by-passed. 
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# A 


Using 4" thick felt 
piece, place from tip 
of toe, well behind the 
great toe joint. 











Using }" thick felt piece, cut Using }" thick felt piece, 
out as pattern shows. Part cut out as pattern shows. 
going under the great toe joint 

should be skived down to 4". 


*Note: Be sure that all edges of the felt are skived down to a thin edge. Apply skin adherent 
or rubber cement to both the skin and the felt piece, then place felt in proper place. 





4 


Using 4" piece of felt, cut 


a piece off approximately 

4" wide, then split diagonally 
making a wedge. Place under 
toe webbing. 
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Make a complete insole of felt, Cut out and 
discard the piece that extends forward from the 
2nd, 3rd, 4th, & 5th metatarsal heads. Either 
cement to foot or cement into shoe. 


T Wave Changes in Strenuous Exercise 


T WAVE CHANGES IN THE ELECTROCARDIOGRAM 
ASSOCIATED WITH PROLONGED PERIODS OF 
STRENUOUS EXERCISE IN SPORTSMEN WITH 

TRAINING SWIMMERS 


A PRELIMINARY REPORT 
by Forbes Carlile & Ursula Carlile 


Presented at a meeting of the N. S. W., Australia, Sports Medicine Association on April 15, 
1959. 


Introduction. One of the basic problems in training sportsmen is to know when the 
stressing load of exercise has reached such a level that worsened performance due to the condi- 
tion generally known as "'staleness" is imminent. One of the authors, (1), has previously consi- 
dered general signs and symptoms of strain in the sportsman. This present paper is an exten- 
sion of this theme. In guiding the sportsman we must seek objective measures _of failure of ad- 
aption (strain) before this condition is confirmed by consistently poor performances. The earli- 
er we can detect strain, the less physical damage we are likely to cause the body, and the quick- 
ee the recovery is likely to be. 

There have been a humber of reports on electrocardiograms of active sportsmen who 
show variations from normal in the T wave. 

Although Katz, (2), (1947) has claimed that there is nothing in the E. C. G. to give infor- 
mation concerning the power of the heart or the vigor of contraction some authors have reported, 
(3), (4), that the amplitude of the T wave is greater, during rest, in the athlete than the non-ath- 
lete. Several workers, (4), (5), (6), have reported T wave inversion in athletes who were train- 
ing excessively. Senbach, (7), in 1946 has shown that excessive exercise in normal individuals 
will produce depression of the ST segment and flattening or inversion of the T wave. Schlomka 
and Reindell (1935), (8), with well trained athletes, demonstrated that the T wave was often de- 
pressed even after light exercise and since this time, according to Lepeschkin, (3), it has been a 
common finding that a transient depression of the T wave may occur immediately after exercise 
in both athletic and non-athletic subjects. 

At the University of Illinois, Professor T. K. Cureton has carried out much physiological 
investigation of the sportsman. In his book "The Physical Fitness of Champion Athletes", Cure- 
ton, (4), in reference to the E, C. G. makes the recommendation that "careful serial experi- 
mentation on single subjects should be conducted to show whether athletic training raises the R. 
& T. waves and whether severe fatigue depresses them; if so, the extent to which it is transient 
or permanent." Subs equent to this work Cureton, (9), has reported, increases in amplitude of 
precordial T waves due both to hard physical training and to the ingestion of wheat germ oil. He 
found that "staleness" was characterized by reduction in precordial T wave amplitude. Except 
for a two miles runner (Karkow) whose T wave was depressed "for several days" after a hard 
race, Cureton did not study closely the aspect of change and recovery of the T wave after very 
strenuous activity. This present study reports long term investigations on individual athletes 
stressed by a six day bicycle race and during very hard physical training for swimming. 

Method. A "Both" ink record electrocardiograph was used, Except for "field" observa- 
tions on cyclists it was set up in a laboratory at the Drummoyne Olympic Pool, In all recordings 
the subjects were kept warm, quiet and supine, The instrument was checked for paper speed 
each week and calibrated before each subject was tested. The majority of the records were tak- 
en by the co-author Ursula Carlile. Bipolar and unipolar limb leads, the V chest leads, andpre- 
cordial chest leads CR4 and CR 5 were taken, The swimmers and other athletes who composed 
over 100 subjects were between 8 and 22 years of age. A total of more than 500 E, C. G. re- 
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cords were taken over a period of six months, 

It was considered that a six day cycle race would provide an excell ent opportunity to 
study the eff ects of chronic fatigue on the E. C. G. Six cyclists, considered to be potential 
place getters, had records taken before, during and for up to two months after the 6-day race. 

They were between 19 and 23 years of age. During the race, observations were taken at about 
noon in the ambulance room at the track between half and one hour after the cyclist had fin- 
ished the morning session. 

The other sportsmen tested were required, unless special experiments were being con- 
ducted, not to have exercised on the day of the test. For these special experiments four swim- 
mers had a record taken and then exercised fairly strenuously. This was to determine anv 
marked acute affects of the exercise on the post-exercise tracing which was made about j-hour 
after coming out of the water. 

RESULTS: From our study of a series of over 500 electrocardiograms taken between 
September 1958, and April 1959, the most marked change in the records of the sportsmen who 
were training was in the character of the T wave. With the exception of Chapman, shortage of 
space has prevented us from illustrating all leads. Only precordial chest leads are shown. In 
general those sportsmen with a relatively light training load gave a series of practically un- 
changed electrocardiograms whereas those who were training strenuously (for a swimmer three 
to five miles a day) frequently showed T wave changes in all leads, but precordial CR4 was gen- 
erally the most affected. 

Of the six cyclists, three finished high in the placings and subjectively felt very much 
less exhausted than the other three. Of the latter three, two collapsed towards the end of the 
race which allowed an average of only three hours sleep each day. 

The data from Warwick Dalton of New Zealand and Ian Chapman (N, S. W.) both per- 
formers of world class are characteristic of the two groups of cyclists. Dalton is a 4,000 me- 
tres rider and had trained specifically for 6-day races, Chapman, on the other hand, who col- 
lapsed on the fourth day and spent a night in hospital, is best at about 200 metres. He had not 
trained for endurance races. 

The marked changes in the T waves of the electrocardiograms, particularly in the case 
of the relatively untrained Chapman, were clearly shown on these series of tracings. (Fig. 1 & 

2.) It is seen that in Chapman the T wave in lead 2 not only flattened but became inverted after 
three days intense piysical effort. Dalton's T wave although showing some change on all leads 
during the contest, very quickly returned to its normal state. Dalton was competing successful- 
ly within two weeks of the 6-day race, whereas Chapman felt tired and indisposed for two months 
after the event and was not inclined to race. Chapman's E. C. G. took two months to return to 
normal, 

World record holder John Konrads was tested before and a quarter hour after swimming a 
440 yard race at "95 per cent. effort". The very small change resulting from such an acute | 
"dose" of exercise was representative of three other trained swimmers who were tested in simi- ) 
lar circumstances, It can be seen (Fig. 3) that the only significant difference in Konrad's E. C. 
G. was in heart rate which was still appreciably raised. 

A number of tracings from swimmers Brian Hallinan (Fig. 4), and Peter Christie (Fig. 
5), who were both finalists in Australian Under 16 Championships, showed clearly that in both 
subjects there was a remarkable diff erence between the electrocardiogram taken before training 
began and those taken during the period of hard training. There was considerable flattening of | 
the T wave when performances were worst. With both of these subjects it was found that as soon 
as the swimmer was rested or his training load appreciably lightened the T wave on all leads in- 
creased, both in amplitude and in the degree of concavity of the upward limb of the wave. 

Swimmer Warren Barr (Fig. 6), who was N. S. W. and Australian Under 16 Freestyle 
Champion and whose 440 yard time was second best in Australia to John Konrads in 1959 clearly 
showed changes in the T wave related to his training load. 

Electrocardiograms were taken frequently from Barr and, as in the cases of Hallinan and 
Christie, his training was "dosed" largely on the appearance of the T wave. Flattening was tak - 
en as a warning that more rest was indicated. 
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Another swimmer, J ohn Wainwright (Fig. 7) was tested before commencing a severe 
training programme of up to 7 miles a day, and again when he showed very definite symptoms of 
staleness, such as chronic tiredness and much worsened performances, Marked flattening was 
evident in all T waves. 

Eighteen year old Michael Wignall (Fig. 7), a light-weight (under 147 lb.) sculler, even- 
tually won the N, S. W. Championship. The first E. C. G. record was taken before starting 
training and the second just after his university examinations which had necessitated long hours 
of study, allowing him on the average less than six hours sleep a night. At the same time Wig- 
nall attempted to keep up his training. His performances were a long way behind his best and he 
reported feeling "very jaded". The third record from Wignall was taken during a period when he 
was in full training but well rested, just before the State Championship. The T wave during the 
period of poor performances was flattened, and was highest when Wignall was performing at his 
best. 

DISCUSSION AND CONCLUSIONS 

The results of this study indicate that severe physical effort causes, in some subjects, a 
progressive flattening of the T wave, 

The changes in the T wave appears closely related to the amount of training. When the T 
wave was most affected, the individual's performance was invariably at its lowest level. 

Although sometimes prolonged, we found the effect of the stress on the shape of the T 
wave to be reversible. It would seem that no lasting damage has been done to the heart despite 
the clinically poor E. C. G. records of many severely exercised subjects in this study. It is 
noteworthy that a leading physician who has specialized in heart conditions, and in the interpre- 
tation of the E. C. G., when first shown one of the tracings taken after hard physical exertion, 
exclaimed in all seriousness — "did he die?"' The sportsman won an Australian championship 
three months after the record was taken. 

The exact cause of these T wave changes during severe training is uncertain. It is known 
that many factors can affect the T wave of the electrocardiogram, 

Ischaemia, experimentally induced in the dog (10), by momentarily occluding a coronary 
artery will cause inversion of the T wave which becomes normal again if blood flow is quickly re- 
turned, With continued clamping the muscle passes through the ischaemic phase to the injury 
phase. Release of the clamp allows the T wave to return to normal after some time as cell dam- 
age is repaired. Irreversible changes occur if the clamp is left on for longer periods, Histo- 
logical study reveals permanently damaged muscle. 

Infectious pericarditis has been shown (11), to cause marked, but reversible changes in 
the T wave. 

Myocardial damage due to coronary occlusion can cause irreversible changes in the char- 
acter of the T wave in some leads, owing to the death of heart muscle, 

Cureton, (9), on the basis of indirect evidence considers that the T wave reflects the 
state of glycogen reserves of the heart muscle which then "squeezes more powerfully" when gly- 
cogen is high. 

When the blood calcium or potassium level is disturbed, (9), marked T wave changes oc- 
cur. In a number of clinical conditions such as chronic nephritis, prolonged diarrhoea, etc., an 
electrolytic imbalance can occur in the body and cause T wave changes, 

Whatever the precise reason for T wave changes, and there are many possible explana- 
tions, it appears that they are caused by failure of adaptation of the body to a severe training 
load, This is reflected in the changed physiology of heart muscle and may be measured by the 
electrocardiograph. The marked changes noted in this paper were usually of a chronic, more or 
less prolonged nature and were associated invariably with worsened performance and subjective 
fatigue. 

From the point of view of training the sportsman, the electrocardiograph thus affords an 
objective means of detecting, and to some extent measuring degree of strain. A change towards 
abnormality in the T wave may serve as a warning sign. 

We suggest that serial electrocardiograms offer a practical and scientific means of 
guiding the sportsman in his training. 
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| CHAPMAN Figure 2 
Cyclist Warwick Dalton (23) of N.Z., 


: showing the “flattening effect of severe 
14 Nov. 58 ror Star L> exercise on the precordial T wave CR4, 
during the 4th day of a 6-day race. The 

rapid recovery, within a week, to the 


14 Nov CR 4 normal resting form of the T wave is 
shown. Dalton finished relatively fresh 
BEFORE and in two weeks was winning races. 
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Figure 1 Figure 2 


E. C. G. of Cyclist, Ian Chapman, (aged 21) showing the inverted T wave in lead 2 and 
the flattened, disphasic T wave in lead CR4 on the fourth day during a six-day race. Chapman ) 
collapsed nine hours after this tracing was taken, The T wave has not returnedto normal inthe | 
"recovery" recording taken nearly one month after finishing the race. 
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Figure 3 Swimmer John Konrads (16). Nov. 30 tracings (left) were taken at the beginning 
of hard training. There is an apparent increase in the T wave amplitude by Jan. 28th (before 
race at center, after race at right). The relatively small change in the character of the E.C.G. 
due to an acute dose of exercise in a fit subject may be observed. 


58 





18 Oct. '58 bt CR ; 
# ANA 4 4 Oct.'58 J CR4 


S ” 16 Dec. CR4 
- © 7 Dec. CR4 
| —~—— S ~ La 
| 18 Dec. CR4 { 
iO Dec. | | CR4 
inka E l 


| 
— 22 Dec. CRy 





’ 
24 Jan. 59 CR4 
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Figure 4. Swimmer Brian Hallinan (15). Chan- Figure 5. Swimmer Peter Christie (15). On 
gest are shown in the form of the T wave in Oct. 4 he started hard training. On Dec. 7 his 
Lead CR4 due to hard training. On Oct. 18 very time for the 110 breaststroke had worsened 
little swimming was being carried out. On Dec, from 1:26 to 1:32 with consequent flattening of 
16 his 110 yard time had worsened from about the T wave. With a considerably lessened 
62 to 67 secs. Between Dec, 18 and 22 he rest- training load the T wave increased in ampli- 
ed and swam only lightly. On Feb. 5, Hallinan tude and his performance improved until he 
did 61 for the 110 yards, recorded 1:23 on Feb. 19. 
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Figure 6 


Swimmer Warren Barr, (age 15). On October 4th, hard training was commenced, 
Thereafter feelings of general fatigue and poor performances coincided with flattened T waves 
as on October 28th. Due to his school examinations the swimmer was training lightly for two 
weeks before November 24th. The record on January 18th was taken after the N. S. W. Champi- 
onships where he was unbeaten in junior events, There is a marked T wave flattening on January 
28th when Barr was training very strenuously for the national titles and felt chronically tired. 
Later, after rest and "tapering off" he recorded 4:34.8 for the 440 yards on February 17th. 
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Figure 7 


M. Wignall (Sculler) and J. Wainwright (Swimmer). Wignall's Lead CR4 shows a marked 
change in the amplitude of the T wave after fatigue due to training and lack of sleep. The tracing 
on December 23rd was taken just before the N. S. W. lightweight championships which Wignall 
won. The tracing from Wainwright on October 6th was taken before hard training had com- 
menced, The tracing on November 14th was taken when his performances were very poor and 
the swimmer was showing symptoms of extreme fatigue. 
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Pre-Event Nutrition 


Warren R. Guild, M. D. 
Boston 


The daily routine of the athlete off the training field has been a concern of athletes and 
their mentors, The reason is obvious. How the hours are spent off the training field can exert 
an influence on overall performance. The athlete has a 24 hour a day curriculum, 

In addition to sleep, recreation, training program, smoking, alcohol, and hygiene, per- 
haps the most controversy relates to nutrition. As the only source of energy for the human, 
food might hopefully encourage improved efficiency and increased stamina if judiciously selected, 
No such hope can be substantiated at the moment from the viewpoint of adequately controlled 
medical and nutritional data. However, there are reasons to suppose that the various deleteri- 
ous effects of food can be mitigated. As negative as this approach to the nutrition of athletes 
may appear, the points below will hopefully justify these statements, 

Because the general nutrition of athletes has received frequent comment and because pre~ 
event nutrition has not, this article is confined to a review of the nutrition of the athlete for the 
48 hours prior to competition. Only endurance activities are considered, since there are no 
data or theoretical implications to suggest that all-out burst events can be modified by nutrition. 

Loose bowel movements with abdominal cramps and weakness, acidosis, dehydration, im- 
paired emptying of the stomach, low salt symptoms, and inadequate energy supplies can be ex- 
pected to impair the athlete's performance. If these can be avoided or minimized, the athlete 
can exert himself closer to his full potential. 

Beginning about 48 hours before competition, the athlete can modify his diet to offer max- 
imum protection against such mishaps, irritating or "gassy"' foods should be avoided in order to 
insure normal peristalsis and a quiescent gastrointestinal tract. Salads, oils, spices, alcohol, 
rough vegetables, and bran should be eliminated from the diet. Non-greasy, bland, easily di- 
gestible foods and fluids should be substituted. 

Among other reasons for tapering off the training program during this period is that of al- 
lowing the liver specifically and the body generally to replete their glycogen stores. Approxi- 
mately 1500 calories are available from normal liver supplies, the number of calories usually 
expended in the first hour of an endurance event. In endurance events this drain on the glycogen 
stores may produce hypoglycemia,: which in turn may be associated with marked fatigue. 

The diet is not otherwise altered until the pre-event meal, which is consumed three hours 
before competition. This period of time allows for absorption and digestion and does not extend 
long enough to allow starvation to ensue. This meal should be reviewed for its proportions of 
protein, fat, carbohydrate, water, salt, and stimulants, such as coffee and tea. 

In the digestion and metabolism of protein, there is a residue of fixed acid which can on- 
ly be excreted via the kidneys. During competition effective renal function eases, preventing the 
egress of acid by this route. Metabolic acidosis which occurs during endurance events should 
not be aggravated by the addition of an exogenous acid load, as occurs with the ingestion of pro- 
tein. For this reason, meats, eggs, and fish should be eliminated from the pre-event meal. 

The pre-event meal should be easily digestible since the implications of competing "on a 
full stomach" are well known. Fat in any form slows gastric emptying. Unless food can pass 
from the stomach into the small intestine, no appreciable absorption can occur, Anxiety alone 
is sufficient to delay gastric emptying. Since most athletes experience "butterflies" in the stom- 
ach, this should not be aggravated by eating fats. Thus fat should be severely restricted in the 
pre-event meal, 

Carbohydrate is the most readily available and quantitatively significant source of calo- 
ries in athletics. Although fat is utilized especially as exercise continues, carbohydrate is pre- 
eminent. Carbohydrate is easily absorbed. Moreover, its final breakdown products of carbon 
dioxide and water are excreted via the lungs and skin respectively and thus do not contribute’ to 
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How They Train by Fred Wilt 
CORNELIUS GERHARDUS POTGIETER, Pretoria, South Africa, age 22, 


BEST MARKS: 880 yards, 1:56; 440 yards hurdles, 49. 7(world record); 440 yards, 46,9; 
220 yards hurdles, 23,1 (curve); 220 yards, 21.5; 100 yards, 9.7; 120 yards hurdles, 14, 6; 
High Jump, 6' 3"; Hop-Step-Jump, 49' 5"; Pole Vault, 11'6"; Discus, 110°; Javelin, 168; Broad 
Jump, 23'10", 

BORN April 16, 1937 at Pietermaxitsburg, Natal, South Africa, 5’ 10", 160 lbs., started 
racing in 1951 at age 14, 

WARMUP: The warmup is identical prior to a race or workout, and usually involves a total 
of 25 to 30 minutes activity. On warm days it may be shortened somewhat, and on cold days it is 
lengthened to 40 - 45 minutes, It consists of four phases normally, including (a) 2 x 440 yards of 
slow jogging. Walk briefly after each. Then 880 yards of slow, continuous jogging. (b) 5 - 8 
minutes of light calisthenics, (c) 4 - 5 x 150 yards wearing spikeshoes, Walk 150 yards after 
each, The first two are run at 3 full speed, and the remaining 150's are rum at } full effort. (d) 

8 - 10 minutes of rest before the workout or race, 

Prior to 1958 Potgieter did not engage in Winter or Pre-season training. Instead he played 
regularly at South Africa's National Game, Rugby, until the start of competitive Track season. 
"Gert, "as he is known to the World of Athletics, achieved a high degree of proficiency in rugby (he 
is a first class provincial threequarter), but sustained a broken neck in 1957, after which he made 





an acid load which the kidneys cannot remove from the extracellular fluid. Sugar, potato, bread, 
and cereals are sources of carbohydrate commonly used by athletes. 

During exercise perspiration may be copious. Marathon runners may lose four to five li- 
ters during a race and the laborers at the Hoover Dam construction project lost up to 14 liters 
daily. Adequate hydration prior to competition is essential. The harmful effects of sweating off 
a few pounds to make a weight limit are now recognized. Sweat is always hypotonic in compari- 
son with plasma. In untrained individuals thc hypotomicity is slight (sweat sodium levels of ap- 
proximately 135 meg. L) while in acclimatized and trained people concentrations of sodium and 
chloride may decrease to levels of 25-60 meg. L of sweat. 

As to the administration of liquids in the pre-event meal, these should be readily ab- 
sorbable and low in fat content, hence the need to restrict milk, They should not cause laxation, 
hence the need to restrict juices, particularly prune juices. Usually two to three glasses of flu- 
id with the pre-event meal ensures adequate hydration without producing a diuresis. 

The salt content is important. If none is given, the danger of the emergence of the low 
sodium syndrome is possible, especially in warm weather. If too much salt is given, the in- 
gested fluid is dypertonic to the extracellular fluid of the athlete and he becomes thirsty. Real- 
izing that, for practical purposes, the total loss of fluid and electrolytes is via the sweat, ad- 
ministered fluids should be of the same tonicity if no net change is to occur. 

If approximately 50 meg of Na(sodium) is lost per liter as sweat and since one bouillion 
cube contains approximately 50 meg of Na, then the athletes might appropriately consume one 
cup of bouillion and three glasses of liquid with the pre-event meal. This can be followed about 
14 hours before the event with another glass of water. 

Caffeine containing fluids, especially tea, have by tradition been a part of the pre-event 
meal, A therapeutic dose of caffeine is 150-250 mg, that amount normally contained in a cup or 
two of tea or coffee. Initially caffeine produces excitation of the central nervous system and is 
followed by depression. In the pre-event meal, there appears to be little justification to admin- 
ister caffeine to the athletes who are already nervous and excited at the prospects of the impend- 
ing competition. 


Rational pre-event nutrition for athletes cannot prevail until such information can be made 
generally available. 
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an amazing recovery. . 


PRE-SEASON TRAINING: Gert usually trains alone, but to see other athletes training 
nearby is of much encouragement to him. He always does his training runs at top speed or full 
effort for the particular moment, and is seldom timed with a stopwatch during workouts. The 
number of repetitions of a particular training distance during a workout depends largely upor. how 
he feels. Gert says, “I don't believe in training to a rigid schedule or according to a stopwatch, 

I don't run much during training, but when I run I always do it as fast as I can - any distance up to 
660 yards. In my opinion it is wrong to let a 440 yards hurdler run 6 x 660 yards, or 4 x 660 yards 
in 90 or 95 seconds, I feel 2 x 660 yards under 80 seconds are more beneficial. Some of my 
fellow-athletes do 10 x 440 yards in 60 seconds each, I do 2 x 440 yards in below 50 seconds each, 
and I feel that it is sufficient. I concentrate on less running with more speed, " 

Monday: 2 x 660 yards. Walk for full recovery between. Or, three miles cross-country 
over a hilly course. 


Wednesday: 6 - 10 x 150 yards sprints from starting blocks. Walk an equal distance for 
recovery after each, 

Thursday: 3 x (start from starting blocks and sprint over first three hurdles of 440 yards 
hurdles race - 126 yards total distance each). This followed by 2 - 3 x 330 yards, Walk for com- 
plete recovery after each. 

Saturday: Time trials, usually 2 x 440 yards in 52 seconds each. Walk 30 minutes between, 

Tuesday, Friday, and Sunday: Rest. 

TYPICAL TRAINING DURING MIDDLE PART OF COMPETITIVE SEASON: 

Monday: 2 x 660 yards. Walk for full recovery between. Or, three miles of cross-country 
running over a hilly course. 

Tuesday: 4 - 6 x 150 yards sprints. Walk five minutes after each, Then 10 sprint from 
starting blocks to (and over) the first hurdle of the 440 yards hurdles race (494 yards). 

Wednesday: 2- 3 x 330 yards or 440 yards. Walk until slightly less than fully recovered 
after each. 

Thursday: Hurdling practice, 2 - 3x (start from starting blocks and sprint over first 5 to 8 


hurdles of 440 yards hurdles race - 2013 to 267 # yards total distance each), Walk for full recovery 
after each, 


Friday and Sunday: Rest. 

Saturday: Competition. If no competition is available, then time trials of 2 x 440 yards, each 
slightly faster than 50,0 seconds, with 15 minutes walking between. Or, one full 440 yards hurdles 
in slightly faster than 52 seconds. On some occasions rest is taken both Thursday and Friday prior 
to competition on Saturday, in which case hurdling practice is done on Wednesday, 

Potgieter clears the hurdle with alternate leading legs, so that for much of the 440 yards 
hurdles race he takes 14 strides between hurdles, instead of the orthodox 15 strides, or possibly 
13. 

Of his technique and tactics, Gert states, "I hurdle alternately and recommend that every 440 
yards hurdler practice leading over the hurdle with either leg. I find it very handy and am convinced 
that it is to every athlete's benefit in this race, I consider relaxation more important than speed in 
this event, My Coach, Josh Sirakis, always shouts ‘relax faster." In my race strategy and tactics 
seldom help because all of the runners are in their individual lanes, The faster and fitter man wins, 
I never try to bluff my opponents, " 

Gert seldom trains more than once daily, although occasionally on Saturdays he puts in a 
three miles cross-country run in the morning, and repeated sprints in the afternoon, He spends 
approximately one hour on each workout, usually beginning at 4:00 PM. Twice per week he engages 
in the usually prescribed weight training exercises for the upper body, but does no weight training 
for the legs. After each days running (described above), he does apparatus work in the gymnasium 
consisting of parallel bar, horse, rope climbing, and horizontal bar work, He participates in ap- 
proximately ten cross-country races not exceeding three miles in distance during the pre-season 


training period, and an equal number during the competetive track season, His track schedule 
includes 15 to 20 meets annually, 
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